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Abstract of JP11251293 

PROBLEM TO BE SOLVED: To reduce the shave-off 
amount of an insulation film surrounding the connection 
holes and size shift amount of the connection holes, 
when removing a characteristics deteriorated layer after 
the formation of the connection holes by the SAC 
technique. 

SOLUTION: After connection holes 1 la are bored self- 
alignedly into an insulation film 8 and a layer insulation 
film 9a on a semiconductor substrate 1 by a highly 
selective etching, a slightly anisotropic dry etching using 
a CF4 /At, CF4 /02 or CF4 /02 /At gas is applied so as 
to remove a characteristic-deteriorated layer formed on 
the exposed part of the semiconductor substrate 1 , due to 
boring of the connection holes 1 la by the highly selected 
etching. 
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t -eii«-Sp|l2 co^lit cox •/^>7'^f»ttt&:;«c# 

< L^ttJBTc^x >y ^yjJ^jaa^itti 1 J: *)Tm<^ 

mmmmta-fi mmm e es^wtcm-rs ^ji^y 

Sr-^tfX 'yi-yy:tfx^m^^t:mij^(^ H ^-T x -y 

F 7^ X >y ^y^Ma^ ife-rxst Sr^tsc: t Sr#ii 

im^m ] ^mit^minzm^^tLti^ i cotmrn 
b^iimom2comi'^t(D:c^yi-ymm:?:±^ 

mmmx'h^x. mmmumm^zmy -Mtm 
mx/rfu^y^istsxy^yf^;ffx^m\'^rzm:f]itcr> 
H 5^ X 'y^yy^im-^kimj.m^ti zt^ 

[ m^m4 ] ^mi^misLkizmm^tifz^ i commm. 
t^tit:mom2ammmb(oj^'yi-ymm:^±^ 

< L!t4fc<ii-c<ox yi-y^amn^ii-z t m *)Tm<r> 
mMmfiii-iwmiiss&^mzmm-i-t}\,y 

^-timxh-iX. mtmrn^mmmny vitm 

Sr^tf X .y ^ yyax Srffli ^^Srfrttco H 5 x .y ^y 

K 7 X -y ^y/m.^mtiMb ii^th z t 
b^ix^n.om(mmt(nji'vi-ymm.i:±t 

mM-n'&xh'iX. m%mm^mm\zny -^{^^ 

i3iyKSS-^tfx-yf-y^-;<7XS:fflv>/::MSrttc7)K5 

^x.y ^y^Masriji-r^axg$:t-ri..r ^^st 

b^il^WL0%2 tfOi^li: <0X >y ^y ^SII?J:hSr;>c§ 



< Uv:imT'<Ox>y^yi?'MaS:iirrii:lcJ: OT«co 

^■nmxh-^x. mimm[.mm},zny -ymm 

J:t/it*5-^tfx >y ^ycfijx ^rfflv^/cM^rttO H 7 

^ X ^y^yifw^^mwrnrnt . mmsmm 
mzwm^ K 5 ^ X .y ^y^m^-km-:mb Srw-ti. 

i: -en^a ^m2<0»Mi|gJt cox «y f-y/sm^:^^ 

< L/i^t^Tcox.y^y^j'jiJig^ife-f-iticj; OTlco 

^midi^wii>'thWML^^^^m\mm-h^}vy 
S!Ui:^at:'ftr)T. mmmjmm.\,zny ^ym. 

m. m^fiXV^rH'::fy^iftsx.'yi-yy:^'x^:m\^fz 

m-^itcT) H ^ X .y ^ y^mmimik>mj:mi^i- 

b^timom2<r)mmmtco:]iy^yf^mm:i±t 

< itimx<7)x.-y^yy9mimtzbizx*)Tm<7) 
mmmtiii-i>m,K^usM^mizm^tt ^)vy 
TyAy^y^^ Y:m&^th^mMm^m<r> 
WM-nmxh'>x . m\^^m^(^i&muzBy 'y\m. 

^ii:^ifr)V^yk^tiJi^y^yyiix^^\Mz 
mi'mYy^:L'y^y':f')m^mwmiM.b. M 

%m^wiM\uz\m-^ H X yi-ymmmtJ. 
mbtr^tizb^rmmb-th^mi^i^m^^mcom: 

[iS^9] fS^fll, 2. 3. 4. 5. 6. 7ttz 

ii8im(Dmmmm^m&<r>^ijmizi5\^x . m 

si^iiyry-^ yay^^ hbm^mxUb^m-^^ 
y^-^mzii^^xmmi>z1no Z b imkbt^^i^m 

m^mio] it^JiK 2, 3, 4; 5, 6: 7, 
8 1 fdi 9 imn^^mm:mm^mw<^Wiki}mizi5 v ^ 
X. mmmmi.mziimj:'yi-y^^m@mi,zii\,^ 

t-:5'«ffi^ 6 0 0 VOTi: LfZZ. biimkbt 
[0001] 

SiRx-yf-y^'jaatc i 0 iBS^Wi;imi-|.. v^i? 

•9>|)-fe;>7r5-f yny^':? (Self-AUgned Contact h 
ole :tjlT, SACb^^o)mkzmmLXWi^j:m 

\izm-hi,(nx'ht. 

[0002] 
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[ 0 0 0 3 ] ^-r. K^^zm^•t^y- h«®o±Mij 

[ 0 0 0 4 ] glt^T. -?-^JilS^)K)i±tJ^m?^)S 
X. KJCtt^^tyX'/^y:/ (Reactive Ion Etching: 

[00 0 5] z<7)^,. xUayK-ftJliOx-yf-y^^jSjK 

y^^ss?ifc^;*:# < U2mx-j^-yi'ymm^:mt. 
c 0 0 0 6 3 ztiizx 0 . ^ff^mmmmz. n^^zm 

c 0 0 0 7 ] ^fc. s Acetffitc^v^Tfi. mmm^A 

^Jiffi. 1 997^6^1 Oai^ff. rrHAy 
ULSirn-fexS 
ffjj P4 5~P4 9tCieS5*%l., 
[0008] 

[^BB*«J5I^LJ:at-ri.iilS] t 
^rttJtSAcaffrtctjv^Tti. ljiT<oiilS*«*)S::i: 

[0 0 0 9] SACSflJTfi. x-y^y^'JIHlcligLT 

i^u 3 >mm}iiy')^ym.imtmx^-m\mm.\t^ 

l|3S-rS?t*. x yf-y^'-^'xi: LT^« (C) /7-v 
S (F) ib*<o«c^C4 Fs ^<0X7f-y^^;y;^5rSffl 

[0010] ^cr^fzi^. ®m*»'^®ai-ti.^<^«« 
h, ^i^lz. W^m^Sf^'7:^^kLX7itVV'^:^ 

vmm Ltz^^^z\m\zi&mimmm^zm^r^') 

[00 11] U^L, ii^^«Ji, teSSlfcctt/^rU 
I.. 

[ 0 0 1 2 ] ^co J: p taw&^^immm lx . ^% 



mifiismL-kmizxiwf. sAc>m<r>mz. ^ 

ft:S«^^^^^L•C'fl:^W=5:H7^X-yf-y/ (Chemical D 
ry Etching ; C D E Bg-f ) >m^:mtX O^ZL 

[00 13] L*»t, CDET'Ji, xy^y^^m 
( ^^il ( S i C ) h t U 3 yg^bffit^l^ 

<^j:^y~hnMbmm.mzmwL^ixmw^tm. 

m-^-'Jyifim-LXLtoWkUifihh.. tfz. CDE 

\im-)i^:!i'y^yyx'hhtz^. tmiK^mmmm 
mx^h±^<^j:hm. -^mi^yhmii^mxLXLto 
mmm^. $4>t:. ^mimmzmi^j:m\ cd 

[0014]*^. *^BB«{±. 

murmtLx^^mx-m^^ixx^^io^ (s«) r 

I EgffiSreirtL/^*^, ^}£v'7 hHiimx't^h(r) 

i^w&nz^^emmt>^^ txLtd. 

[0015] ^^m(7)sm±. sActmizi: osm 

m&it:mm^m(omimmLxmmi<o 

m 0 ^z}5if^m^mcr)nuimmm-?> ^ t <ot# 

[ 0 0 1 6 3 t^c, *^HSc7)fl6c7)gWtt, S ACSfTit; 
lUzh^. 

[00 17] ttl. *5^HB<Offe<OBW{4. SACgfgK 

mmti>zkcr>x'^im^mti^bizhi. 
[0 0 18] tti. :^m<r>m(^mii. sAcstet: 
i'ommim^ttim. ^wmLi,z±^^j:y^'-i; 
m-th^bt£<. mmmi<7)mmzm^^iitz'!^ 
'i&.^\mi:mithLbff)X'^ i>miimti>^b\iz 

[0019] :^meomm^mz^mcombmm 
^j:mii. :^mmB(oumiiix/mmmt>i^mf>i)^z 

•^£hx:hho. 

[0020] 

^d^<r)bii'OXhh. 

[0021 ] ^wm^Mmmmmm<m&-n'& 
\t. ^^w^\,ziis>mixtzw. 1 <mm b 
o%2ammb(^j~''j'tyy-mm:^% < uam 
•c'cox yi-yi^nmimz b izx oTm^ywrnm 
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[ 0 0 2 2 ] tit. ^m^m^m^mmn^W)^ 
mrc(^ai'yi-yi^9mi:mtz t tzx 'OTm(Dm^ 

[ 0 0 2 3 ] S/^, *l|BJO^«f!{imaiHlg§^aoMit 
S:Saig2c7)^litOx-y^y^Sm^>»cg^ < 

m^x'(^j:.-yi-yi^mm^m-tzti,zx "^Ti^jgi^^ 

r;l^:f :^Sr-^tfX .y^y/;{^;^^ffll^^cM:^tt<0 H 5^ 

x-y^y^jpi^si^^aiais^^rrs toT'S)S, 

[ 0 0 2 4 ] t , *^HB<0^ft:^IlIffi||BiO!!Bi 

umii. mmm±izm^$tifzm i co^nt -e^i 

imom2<7)mtmt(Dx^y^yir^it^:fz^^Uz 

X .y ^ yifum^mtxmti^ti h cox-h h . 
:}mi. ^wmwi±.\.zm^^ixtzmffymmk^ti 

^:WoW.2a)^mmb<^:!^y^yy'M^iti±%<Ltz 

mx'h-^x. mimmi<^^mmmy'yi\:MMiii:j/ 

& -ttfx -y f - yyijx i m t ^7t:SSf tt<7) K 7 ^ X -y 
[0026] *^JiOi|^f*^|lIS8gjSiOl8i 

^¥imw±\,zm^^fitzw.\<r>^^t^fi 
^Wom2<nimmt<^:!^'yi-y'/wiKiti±%<Lfz 
^®T<ox -y ^*!®?rjfii-^: ti^z^y) Tmcr>mmu 
i:iim^^hwm.^um^mmm'h-^)vyry^ 

mx'h^x. mmmummmzmy -yimmiixx/ 



K«5:#tfX >y Irffli ^fc^:^tt(7) H 7 ^ X -y 

i-y^m^mttmrnxut . mmmmmzit 

C 0 0 2 7 1 i^c, *l&^<^)^ftA«EIS5^S^^Mjt 

:^{4. ^mimsitm^^iitzmi(r>mmb^tL 

mo'B2(^Wmmbcr>:ii'yi-y^mm:t:iz^ < Uz 
mX'ff):t-y^y:/!m^m-tZbizX'0Tm<7W^ 
■f3^mtiit?>^mii:BSM^I,zm,'rh-kfVyTy^ 

mx'h->x. mimrnimmmny yitm. Km 

iii.l^7)ldy^istsx.yi-y'/:^x^m\^tzWi'&.<^> 

Yy>{jiy^yym.^m^mm:m^-fhi>(riX' 

[0 0 28] tfz. ^^mcn^immmmmc^mm 
iimu. ^miifmitm&^iifzm i (r>mmmb ^ti 
^wom2<mmb<r>jiyi-yrmit^izt<Ltz 

w&x'cr)x.-y^y':^-m^im-t:L b t J: *)ym<r)mm.^ 
*TOti.»m& s ^m^mzmm-h'^jvyTy^ 

mx'h^x. mMmmii(m^mzmy'yi\:.m. wm 

fcJ;lxr;P::fyS:#tfX>y^y/;yx$-fflv^/-M^rtt£^ 

K^'fx-y^y/Ma^jfe-mjaaxsi:; mimmm 
xmmz^t^m h ^ ^ x -y ^yi/^ras-ifitisi: ^ * 

[ 0 0 2 9 ] t/i. *l|HHc7)i|^{*:m«IlISSglcOKjt 

[ 0 0 3 0 ] ^ <^>fc, *%HSO^#«!m«|51jf&ga<0S 
W^mi. Buiai^iilSiXgiifctt^x-yf-y^'jiia^t 

f-:? h e-^'®ES: 6 0 0 VOTi: Ltz iiCOTh 

I. 

xh-^x. (a) mii^w.m.Hzm^mmi>iL 
ub. ( b ) KiieE^icoafflfcm 1 <nm.mwm-h 
jMb. (c)im^mwm±i.zim$^i(^mmh 

% 2 <n^mk^mhiLm.b , ( d > mi.^mmm 
\znLx. mm.2(nmmfr^y-y^y^'m,<r>-Hi)m 

le^ 1 offiii^ox y ^jI^ J: 0 iiS< ^irl. i d 
IJIBH 1 (rmmb^2<rmmib(n:Lv^y'!nkm. 

i±% < ifz^mxcDJ^yi-yf^imimt^b^zx 
•9. mt?M2cr)fmmizmmm<DmmcD^mi^mw. 

^)Vy7y^yoyif9VXUb. {B)m%mmi<n 

mmm^mwmm^ziciLxBy ym^^^ts^i'y^ 

yi^ijx Srffli \fzWi'<&.<r> H 7 >f X -y ^y^^^wt 
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100 32] tfz. m(^mt. ¥mi¥mLti,zm^^ 

mt. ( b ) immmmizf^ i mmmi:m.-r^ 
xmt .(c) iraie^*s<Oit=Bfr^m i <7)tmm 

m2ff)mimm^tiTmt . < d > B?iBii2<^^ 

immx 'oi^m<^j:hXo izm&^ i com^mbm2<7) 

micr>mmm^M\im^{znLxny ymM^^ts 
timtmmsMb. {f)mimmi.nmz^^ 

[0033] 

[00341 (UStcOJ^JKl) 01~lll2{43(s^BJ<O 

-wkmmxrh h^mmmmkms.<rimjM.Mz 

[0035] imWrnm. 1 tfcV^TJi. W;i(±'D RA 
M (Dynamic Random Access Memory) (r>Wk')fiAZ'¥9t 

wmm^Mk'm uzni^\.z-o\^xwm-h . 
[ 0 0 3 6 ] 0 1 \iiim9i(n-%wmmn:hh^ r a 

S^LTV^I.. ^#^1{4. fiajxJfp- j^i^uay 
^^^i^^j^O. ^<r)kmz\t. mUix>-^:L)V2im 
^%ixx\^h. 

[ 0 0 3 7 J t^. <0±Bii±C:«. ««;c{f 

If § 4 0 0 0 AgJgiOi^ U n yi!'fl:!i^*»^>^rS 7 - 
/PH|fe3ilK3*iiStKWt»fig§iiTV^I>, ^07 < -)l 

Ym^mi.zmtixfzm=m^mmzii\>^x^w.m. 
m^^iix^^h. 

[ 0 0 3 8 ] vwmA (i. mui'^') 3 ymim 
ii^t:>t£h. tztzL. y-h^mm.Aiwmm ( s i o 

N) -cmLTt^v^ ^iit-iO. y-M»i^]i*t2 

ft I. •^ffi5^fi[«3^^WflJ-r-& >! i: , * . |5l 
B$l-y- b*e^)i4'C0«i^ b 7 -y 7%ig»tl. ^ b ifX' 
^h(r)X\ y-hW^m4iZii{,f^t^'yh^^>J7m^ 

~hi&mm4(r)mmmm±^-^i:ibti^mb^j:h, 

[00 39] >-'~h>mffi5{4, DRAMcOV-mWL 



<7)--ux'm^^tix}5 0 > 700 Am^(7)n 

mcOlSm.^V U 3 :^BI5 a±(:i?§ 1 5 0 0 AS« 

m^mhx^j:h. mmx-m^^n 

[0040] tzfdL. y-hWM5i:. mUfmSiytt 

v'^v^ym. miti-9ymxx/^yi^xTym*n' 

mb Lxi>^\>\ ^(7)^. mi&m^::kmi>zis.mx'^ 

[ 0 0 4 1 ] ^fc. zcrymiti-^ ymii. mfit^u 
u 3 y!i±{c^ y^xTymmmm^mh^^iz. 
^ff)im^iz^r\3-izxtp(mmkizt*)z^0'>r^ h 

S)!.. Cc?)^N'UT#JiM{4, g{l:^:?ytclS^$ni.t, 
<^Xii^j:<m^^W^mX'h 0 . y/Ar 

ymx'i>Bi\>\ 

[0042] C:<^^'-h«®5 (y-HHWL) ±{C{4 
icO^-v -yTrnMeJi. ^XtJJf S 2 0 0 0 ASScT) 

i^U3yS€!ii*"o^:i.. y-Mifii5 (^-h 

L) t =>r ^ .y -mmm e (mmu^^-f k >> =j- -/p 
(igico^sji) 7*w§fLTv^^. vioHf^ H'>:J• 
-;^7^..m^^i^u nyg^bM^^^b^i., 

[0043] Z<r)2:o^j:^mmi±Ui. ^^-vT 

xmmmim mmy-mm5mt5xx/y-hmm5 
tv-HiswLtfo^) m^i^mLKo^mmd X 
oizimm (m2(ofmm) ammtix^^h, 
1^11814, miiiiy'j^ymitmmt'i^^j:^. i<r>m 
mms^ui. M^mmm {^2cr,mtm) 9am^ 

^bll^*»^>=SrO. ^(TflMli'f-mmifim^tiX^^t, 

[0 0 4 4] ti'. ^coxo^j:mmm9 a±^z. m 
Hi u ytris^tmm^v >j 3 ym^ cvDm 

izx-^xmrnifzik. iiiiy*hUVi^yy'<m)i 
xx/]^y >f X -y i-y^^tmizx o XJ^i^--yf^ti> z 
bizx'o. v-mwLb:y-hmm5bcomcr>imi^ 

ym^ti. 

[0045] ^Ol^. VA^'lgl 0 aOTifiOlSiffilii 

Ji9 aiD±fflAi^ffl:5rc7)T', 3ti}-'5r7 * h U V^77 -f 

v-x'y^iift-ri.^ . m^j:^^^-ymm^ 

m a±.<7)^m¥-?xmi 0 a.lZXr>xmijtlX\^ 

[0046] ■^y^miosLbLxmm'^'} 

f^^l.=^^^N'i^^'5fflO}g^fUgfirEg(C|gL 
v'J3yM^b8|t<ox>y^y:5^SJ)Ut2-®<-C#l. 



[0047] fzfzL. -^x^mi 0 a.(nmmmt. 

li9at3j:t;fffiiSji8tC. ^^ftSfi^ 1 Oiffl^^Haj-f 

ii^o^j:mmii 1 a^m^ti. mmm i ac^Diif^ 

[0049] CC7)^. *IIM<7)}g®Hcj3V^T«4, i^y 

T-x.y^y^/jiia^sfe-ri^tcio, ^^-ynmrne 

aXV^^-f H'>*-;l^7S-x-yf->'^xh-yy\°fcLT« 

[0 0 5 0] Z(7)^,cr,}iy^ x-yi-y^mmit. mm 
2m)&mwMRiEmmm^^^tix\>^i. mmt (i/ 
ynye-fbu/i^ynyg-fbi) (4. mmi o-i 5 

Xhh. X.yf-y^^;<rx{4. mUiCi Fs /Ar/O 
2 ^'X-hm^^hiX. ^iX^'ixmUil 2/4 0 0/5m 
1 /m i nWChh. ^\y^<'\i^<r)K-)}\t. mUiA 
Pagjgr$>l). ±M^<n%^WM-h (RFPowe 
r ) tt. mt\i2 0 0 OW. Ta5«fficOiSjgjffid{i. 
mm 1 4 0 OWgjgT'S)-!. . :5rfc. C:tL{4. ki^*;^ h 

{oo5i'\m\^x.^m<mmii<zii\^x\t. 

1 1 a SrSf ?Lt I. :/l:i6tcfflv ^y::x .y ^ym'9.<r> 

i-^yfm^zii\^x^^mi\.z. tmni lao^mic: 

m$ Ktzw&^imm.t^'Th tzih<^'imm:m-f. 
[0052] z<^m^im\i. ^wms. i ioEtuas 

tcm$n/^ai§jKnmSjKOS i CJi. mxOnm 

mmcoW'mixn. mmii i aco^^tciit-cffista; 

;Ky y y 3 y3!)>/i>:5:^ 1 0 a &X -y f-yi5^VX 

^ bLX\-^h<r)X\ ^(r>'?x^'tixythi^>'xhm 

m^^tzm^izitKx^ y ^-ii$:»^< t^zt mm 
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[0053] *IUIco?gs 1 (cfc V ^T{4, 
jsv^Tx .y ^ LT C F4 Srirtf ;ifx$-fflv 

TS^rttcoR I E^imt, <k<7)^oizt 

[00 54]-f^:t)t>, x>y^y^';«r;^i:tTtt, m 

tfCF4 /ArSrffll^^., CF4 t A r i:c7)S4(i:. ^ 
it'fti0lJ;ttf5O/4OOml/mi ngST'^S, 

•^>-A'rt<;)ffi:fj(4, mmispam^xhi. ±^m 
i^(7)mmikwni. wi.(f5oow. Ta5«®<^i^^«[ 
mm. mtif2oowmx'$)^. 
10055] zcoxo ^j:^m<Dmm i izxna. mik 
mmizmi>mtfut ( s i cm/i^v^ymiM) src 

D EiO^cDii^i: {JtJ'HSJSlc; t/c^lT, A r J: S 
«y ^ y yy^m^z J; 0 S i C C D E 

[ 0 0 5 6 ] ggV^T . 03 tS^t J; d (C, 1 

±{c. CTttf y i^3t)^'#A§tT.fc{5ffii5iJKy y 3 yji^/^, 
ti:mwmovY)mmzi.-oxvmLtz^. -eco^* 

H X>y ^y^^^t i o TX >y ^VN' <y ^-fl. ^ 

ttCcto, smi 1 amzryi^i2mmh. z 

cox-y^y\'y:?3i!iacoiSt^ TScOVX^'KlOa (0 

2#BS) t|^LTL^3„ 

[0057] -ecOS. ^«cS«[ 1 ±{=. 0!i.{f 5 

0 0-1 0 0 0 AgJKcOi^y rjy^'fLM^*>A,:5r^Ji^ 
i^M9b5:CVD-S^tJ;oTJtSL, ^<7)Hz. m 

um^ 3000-6000 AgjKcoffiffitn:,-Ky y 3 
yliSrCVD^tCioTitaL^lt. -eo^^fii^j^y 
y 3 s- 7 1 h y y :/ 7 7 ^ Sffifc i: h 5 x -y 

■tSy-h««i5, 5iacO^«:»fiRlcOj:**i|BP-r 

hXo ^j:'?x7Wk 1 0 b ^f^if- ymm-t . 

[00 5 8] i5:v^-C. -7X^)11 Obc7)^PgR*»^,l8ai 

>fx.yf-y^*!ratJ:-:>Tx-yf-y^n^-f*;it{-j: 

0. I24(c^1-J:a{c. Ji^^^M9a. 9hi3Xl/^ 

1 1 b^rmmti, mmii i h<Dumi. mm^^ 
[0059] zcom. ^mmcmm i izuK^xii. ^y 

3 ^i^^Lliox .y y a yg^ciiiox 

•y^>-7'3S,SJ;i9t)I<:S:I.J:3{r, i^y^y^^b^t 
y 3 ymmt ox >y ^y^rsms-^^ < L/i«t*Bi 

x'x-y^y^ummtztizi:*) . ^^ yrmme 

i3J:t/-t^ K'>*-;P7 ^X'yf-yj/x h -ynt LXM 
m^^lZktiK'tlcox. SSiHl=3r«i^?Ll Ib^se 

z<7)fz(f>. mrnii 1 bo{aB-^i3-i*-^^5:/jN§<-ri. 
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[00 60] zco^eoY'^^ xyi-y^mma, mm 
o^ymim/'^v^ymim) mmi o-i 5 

X'hl» :J^yf-y'/i}:^\t. mHiCt Fg /Ar/0 
i ^xm\^(>1X. ^iX^ixmUil 2/4 0 0/5m 

1/m i nWMX'hh. ^^yfm<r)Kii\t. muiA 

PagjKT'S)^, ±gl5€licOi«;i«l:>3 (RFPowe 
r ) li; 0«;t.{jf 2 0 0 OW, TSUmffiOSJ^ilJES^JJi. 

1 4 0 owgjg-cj>i. , «!^as{±. mnm/ 

[0061] ^V^T. *lljiSOJg»HC*3V^-C«4. C:c7) 

[00 62] ^w.mm^zii\^xr^i^\ 2*< 

^ft^^ 1 3 a *«§nTV^S . 

[00 63] ^<r>\k. m5\.z^-ti.o\.z. ^wmm 

*£mimiA3,i5i.x^9y'!^x^yi^^)-^^ Ymti^h 
[0 0 64] <J:v^t\ -?-0^ftMl4b±tC. h'-yh^ 

I.#ft^l4a, 14bfcJ;t/-ex^')il 0b^)iJ):x 
•yf-y^l^-ri.vIi:CiO. #ftMl4a, 14b. 
V^^^iil 0b*>/J>:3:l,h'-y hilBL&Jgfig-ri.. 
[00 6 5] ^<7)h'-yh||BU4. ^^fLl 1 btrSt 

[ 0 0 6 6 1 ^iJ, ^fraig 1 \,zmmilfci^i^ 

j^i 3 b{4. DRAU(7)imjM^<mi9m^zi. y)m^ 

MOS • FETQA^J^^^ilTt^l). 

[00 67] «i!v^T. ythwjj^h^m^itim. m 

6t^tJ;5tc. ^^<^K«^l±t::, M;t{fvU3yK 

^cr,±iz^ mm^>o^ym.-mti^h^j:^mtmi 

[00 68] ^cnm. mf^m. 1 ±iz. mnii^ v n 

I. ^co±mi. mtiiCMPmizX'^xwtuz 
^<o±iz. mnf'^v::iymmmiptyt£imm 

leicvDmx'tmth. 

[0069] »:V^T\ ^<7)tmm 1 6±t, ffljxtf u y 



t^mx^tirzm.iA^viyv.:iyii^(:>^j:h'?x9m o 

cSrCVDSTitSttl.. i<^-&<^v;^^'IRl 0 cco 

if $14, 5 0 0-2 0 0 0 AS;ST'J>S. 

[0 07 0]MV^T. ::<7)-7X^Ml OctCtJV^T^-v 

>'NV^fflfgil^j^fig^^^ 7 h U y 7 >f J: 

x/Y9^j^yi-ymmzx^xmait:^. ^hiz^ 

mmK^ui^u^y:f}^^^j:^-7xmi:mmL. 

X'-zi-J^-y^-flZtlzX*). mi iZi^tX 0 \,Z'7X9 

jKi 0 ccm:m^\.z-^7.9Wi<r>^^ K'>*-;h o d 

i*i{4. 0c(?)y<^^->'/cO 
|g07>r Miy^57^i0l5g#S:ffll^. 
J: 3 1 tTV^I.«MfLOEflS:Mc-ri.^ctf>-CftS. 
[0 07 1 ] -fiom. -?-Ov;?.^'|gl0cj3J:l^-9--f K 
;H Odl:x-yf->^v;^^i:LT. •ec:*»4>ll 

mhmL(mm\(^. mwmm<3.. wm^i 5 

*3j:OfSraffiMi!i9c, 9b^x-y^y/^*-ri.Ct 
fciO. r^^^l 2{c»tl.<J:o^«ig!?Ll 1 c^m^ 
th. Cc7)f#M?Ll 1 ccoKSIi. miiiO. 3 6/zmS 
at'*)!., Zco^^coVy-f x.-/i-yi^xnioXt/^coik 

(r>mmii. mttzmmii 1 a. 1 1 hmmm 
m-(/mm.<^^m^-)imbnt-^£<r)X'WLmm-t 

[0072] )!}o.^x\ ^wm. 1 mui') yff- 

MK'^fitzmB.iV^'}l^')oyfs^hts:hW^ 5 0 0~1 
00 0ASS<0«*lil 7S:it«L/::^, ^<r>m\.z. 

mmi^')^ym<mmt-^hts:hw.^ 300 o~6 0 0 

0 ASJ^Offii^M 1 8 $:7-5XvC V Dffi^lC i -5Tit 

[0073] 5rt5, :L<mmk\ 7(4«m 1 1 c 
tSa^a^^iTT^^ 1 2 IriitT;'^* U-fe;l/MfRfflM 
o s • F E i:(r>mi<7^^W.m, 1 3 a t mmwtcg^g! 

S^irv^l,. i/c, ^i7)^«clil 7±<0^lil8«, 
TSiOi^'J 3yi!-ffc|iJ: Otn^x-y hx-y^y^^joafe 

i3(tSX.y^P-hC01gV^^liT'JgB£$^l-CV^|>. ^ 

ii{4, Cico^^l Scox-y^y^ix-h^ii/UnyK 

-(biSJ: 0 ^>^£v^i: , \k<r>-iMX'^(r>mm\ 8 1 i^u 3 

y^-fklii: $:|5li^m*-ri.Bgt:. -eoMsSM 1 8*^^ 
'^i. '!-<O^Sflll8*i^^|^Sn=5:i^p*>C, 

[0074] ^<mmw\s>. mwmi 

l.a5t«-$- K 9^x.yf-y^^S^fc: J: oTx-y-^-yiJl^ 

-r^dttciO, lasic^-tJ:^^:, ^^^N'i^rJ'iOgm 

«®i7)jgg|5 1 9 ^iiX-Tfrnm. 1 8 a ^j^^-ri. , ^ 

fc. VX:?)!! Oc, 1 Odi#S«fii<Ojggpi 9a(7) 
[0075] ^m,. l±t=, ^Ji.{f<Kffifii 
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[00 76] <>:^^t, 0lx{f7 7ir^&fflV^^C^X>y 
hx-/^yi/lCj;i9. ffiilijilSa, 2 0Srl^L. K 

1 0 iZTT^tX 0 iz , P3Mi»i7)df- N-i/^ <7)WmM 1 9 

( 1 9 a, 1 9b ) s-jg^-ts. ^mmm9 

d±i,zm^^tLt:mtmi e^^-^X'y hx-y^yi/<^;?. 

mimmmt^tizx'o. mi its^-ri^tc. 

[0078] ^<r)tk. ^^m. 1 ±t , mummx 
mm.^ytvvvxv^'77.^\zLx:i~-/&yy-fh 

^■\'A'v-^i07°P-MSg22S:Jgl£U 
ffifB¥«fflcO^ -v ^ ^V C S: J^Bfe-t I) . 
[0079] »:v^T. ^#:«1g 1 ±t , mUti^ U a 
yK'ftll*><i>'5rl. JiraigiSli 9 e ^ C V Dffi^t J: 

fz%:. -?-<0±tC. m 1 liii^ 2 3a ^^mh . 

[00 80] z<r>mimm2 3aii. mtf^^x 

X >7^yymSim\izi. t a-^-- y^/^^ c: t {c 

[008 1] ^V^-C. ^«:^l±tc, #iJ;t{fi^U3 
yi?^kll#*>^'5r-i.ll^^Jl9 f VD^(cJ:o 
T«iatTmi«iBtSl2 3a&iftSUv:^. -^c^Jl^ffi 
igifi9 f t«g!7L^^L. ^h^z. ^mf^^Wk9 
f±t. ll2JiSEi^2 3b$-?g^-ri,, 

[0 082] ^(0||2SiaMl2 3b{i. 0!|;t.{f rJ^^^X 

S: c V Dft, xn -y ^ u y^fe iyx^N- y ^ y y^ft^ 

vyyy< msiiXif H^'f X ^yi-y^/mizx T A- 

[0 083] <j:t^-c\ ^«om2iseM2 3b&Kst-i. 
mmi&mm^cvDmxm^Lfzm. ^co±izm3sm 

1jmti^±i&^ 2 Iffi^ 2 3 a t IM bt'J) I. . 
[0084] mmiZ. ^«J««t l±tc, U a 



ymmf)-h^j:hmmummi cyDm^zx^xtm 

coDRAMco^jiysyu-^x^fl^j-tl, 
[ 0 0 8 5 ] >I£7)<J; 3 ti. *IISfi<7)m® 1 izxtm. la 

[0086] (1) ! S ACrn-feJ^^^^SPIttiV^TX 
■y^yj/;<f;?.ttTCF, /A r ;;fX$"fflV^^TS*-tt 

jt ( s i Qm/=^').^ym.m.) SrCDEc7);^i{^j»-^t 

{ifJlHlTOcUettS-e, SiC««7)|^iiiKS'CDE 

fMLSBf SSrMffi-tl. ^ i: *^tg t =5:1. , 
[0087] (2).±ie(l) iCiO. Sifill l a~l 1 

a~i 1 cBm<^-^mnmn}i^^hLbti^x'%h 

<r>X\ mmil 1 a~l 1 cJ|g^<0-tS>c7)^1@S:/h§< 

mm-tizbt^x'ti<7)x\ m^mmm±^-^h;i 

[0088] (3). ±12(1) tiO. i^'/nyM^UK^ 
■V^yyimWie^^ }i^:t~)U7) Offlfl*S-CDE 

o^^Tf^siiasr^T 0 ^-kizit^x imti z t mmt 

Z<r>tz)f>. Smi 1 a~l 1 cn\,zmWL^iXt 
[0089] (4).SAC7'D-feXtfMiai:Sr|Sl— x>y 

i-y'/^-rymxmmnzmzuzx'o . :L«,^y 
yA'i^iOKSSc7)is^, X 'y^yymm.<r>^mm 
wm^miiiixf^mw.m. i cr>^\ yj^^<r)mmm. 
i±mzmm-fh z t h(r>x\ d r AMcogg^fc 
xxj'Wm,zi}>ti>h^^imzwm-hz t mmt^j: 

[0 0 9 0] (5).sAcru^zxb^mmt^m~x.'y 

i-y/i-^ yfmxwm\<z'\i 3 ^ i: i 0 . 

m. 1 (TyimiM^iiz^MWm. l (cMiiii**^*^^ 0^ 

mmii i a-i i crt-ccDtg 

i^^Sr<K»ri.^fc*^.^tgt=5rl.. .r<0/>:4^). DRA 

[009 1] ( %m<7)mm 2 ) ^mmmm 2 v ^x 

Ji. |!iie*Mo)B.«i-C'ijiBJU^c«^i 1 a~l 1 c 

I. wx^\Mmsmm<mmimtx'hi>, itzifi 

IT'fflV^itiaiHai 2SrfflV^S. 

[0092] *»fe<:0je®2{CfcV>T(i, S ACTn-b 
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t, 

[0093] Z(r,c F4 /A r h' 

c 0 0 9 4 ] , c F4 /A r m^'^fc^mifm 

[00951 ;<7) J: ^^*^Sfe^?e®2 ICiittJ. fJia 
[ 0 0 9 6 1 (1) . C F4 /A r S:fflV^/i^M:^tt<?) H 

OSmi 1 a~ll cc7)J!£g|5 (^#ftaiRl Sl^ttir 

[ 0 0 9 7 ] (2) . C F4 /A r Srffll^/>:^M:^ttiO K 
9>f X .y ^y/jaSfifcC D E«M$-ife-rv: i: tc J; "9 

tmii 1 1 a~ 11 c cr>^(7)mmm\i ("y^y^^ 

[ 0 0 9 8 ] (3) . C F4 /A r ^m^^tz^m-)j'&<r> K 

y-fJi'vi-ymmTii. «!fl2^cojg®i-?^HBLfc 

iocs i Cl^|^^^|^)±$-fr|)Ct*>'T'^l.cO 

T\ f^j!ia^cDE3!aii<7);^t:if -^Ja^tcjt^-c, cd 

[00991 {mmmms ) ^mmeommsizts^^x 
li, mimmmmixwnLtimmii 1 a~i 1 c 

oT, *ii]ifecoj^HS3«iJiBBtcfev^-ct«?neiuiiO}^® 

l0 10 0]:^mUcomM3l'Zi5\^Xi>. SAC7'0-fe 

xf^cof^jiaa?:MieiiM«oj^®i tisitticsAcro-ir 

;:^ffl<7)X.yf->':/f-v>yN'f«jTtf d. ^rts. «!|«0X yf- 

[01011 fzfzi. :mmcr)mm3izii\,^xii. rm 

{4. mUiCFi /Oz Srffll^l,. CP, tOj tcOSiE 
*{4, ^tl^fimUi3 0/2 Om 1 /m i nW^X'h 

I, ^-^y^^^coEifHi. mtifiSPaWSX'hl, 

10102] zcDXo ^j::mm<7)mms izuxu. mm 
mkmmix''i%(:>tifzw^<7)mz. aTmskmi 

[0 1031 {\).mmmcr)J:y^y^:^'X^CF, / 



Kx:i]x^m^^fznf^\,z)ic/<^x. ^\.zs i <zm<rmm 

[01041 (2) .±fB<l) •) . f*J!iai^lSI«-Miffi$ 

(01051 (3) .f*5i!iaB$c^x-y^yj/;yxl:CF4 / 
O2 i:Uv:C:i:tJ:0, CDESfflV^/ci^J?»CF4 / 

KYi]x^mMz^\z)icj<x. mi^m. #{cs i 

^mcrH^'m.^Hk.^^hZ.tt-Xth. ZCOfzib. 

t^mai 1 a~i 1 cmzmmmt^mi^mii 

[01061 (4).fBaai^<7)x>y^y/;yx$:C F4 / 
Q2 fct^^LfctiO. CDES:ffll^:/::i©^^CF4 / 
A rifxt:m\'^t:^izit^x. ( S i CM/i^ 

[0 1071 (5).±iB(2) tfzii(A) izXO. CDES: 
fflV^/i^J^CF4 /Ar^Xim\>^:fim^lZit'<.X. 

mmii 1 a~i 1 cmmi^y hmh^x/i^^jaym 

[01081 (6).±iB(5) iZi 0 . mmil 1 a-l 1 

a-l 1 cmB*<0^a»S^[6]±$*I.Ci:*«-C#l. 
(r>X\ 1 a~l 1 cJg^<0^«>cO^*SI:/h$< 

mmi-hiti}<x'^^ff)x\ m^w»mm±^^hz 
[0 1091 (7).±iB(5) izx*). i^ooymmi^ 
<^?>-ximm^^om'^izit^ximthzbi^mb 

^£h. ^c7)/ia6, SfggTLl 1 a~i 1 cHz^^^iih 

X'%hViX\ DRAMi^#«tO*5J:t^«!ffitt^lSl±§ 

[0110] % .\mm<r>yuwmmmM.-h^ 5 

^h--^' h f-^«Elr 6 0 0 VOTi: L/^i t J; 

0, S!Rjtt (SiCa/i^ynya^tli) ^WS^Uzt. 
t. «mi 1 a~l 1 cc7)EgiJ (^«jSfel*;t{4 
ry.i^l2) m>mizXy)±^^j:yj('-=Jt:^i:S,Z 

[0111] {m.<r)mmA ) ifmm<mmA{zii\^x 
\i. mmmmmx-mmLtzmm.! 1 a~i 1 c 
mm-Wkmrnm^mmimmm 1 m^tm 

1. WMiiwiWMmcDmmi tntx'hi. uzt< 
r> X . :^mmmm4 mmizti\^x imimmmm 
iT'fflv^fciai~0i 2im^^h, 

[0 1 1 2] 2(s|ISfiCOJg®4Ct5l^T{4. SACro-fe 
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[0 113] zcocF^ yo, t:m^^fzm^mij^<^v 

^tS, S'J<7)X7f->'^^-ryA'|^-C'ff-:)-Ci>ftV\ 

[0 1 1 4] CF4 /02 im^'^fz^fmum 

H^-^X-y^y^T-^IMfiOCDE^ftaJi, SAC7°P-b 
;^ffl<;ox>yf-y^f-^yyN'l^t1toTi,mv^L. Sij<?)x 

l^^d. M;t{f2 0#^3 0#SJtt'$)l., 

[0115] z<7)X o^j::$^mii&mm4 ^zitiii. mi 

[0 1 16] (1).CF4 /O2 ^fflV^/i^M:^ttiOh' 

1^1 ia~i 1 cff^m {^i^mmi ttziiTyy 
1 2 ) i *)mft:im^imtiztmm 

[0 1 1 7] (2).CF4 /O2 
y-(:i:-yi-ymmmzCDE>mimi-ZtizJ:0 . 

m5Mmmm3<r>wr^ (cFi /02 s-^v^^^^m 

e^ai 1 a~i 1 c<7)muff)m^mmt (y^y^^A 

[0 1 18] (3).CF4 /O2 t:m^Vzm=Fmi}^(0}i 
^^x-y^y^MaT-ti:. mrie^OJg®3-CI^BJL/c 

. T% f^Ma?: C D EHmcO^Xiff 0 %^iZitKX . C D 

[0119] mmmm5 ) 5^cfcv^T 

<4. BUlEHifeiOJ^.^ 1 TtiiB^ Ltz^m. 1 1 a~ 1 1 c 

1 T'ffli^TtH 1 1 2 . 

[0 1 2 0] *^Sfec7)0®5(Ci3V^-Ci>. SACro-k 
:^^<0^5(!®?: roieHSIwj^SS 1 fc littt S A C r n-e 
xfflc7)x-yf-yj?'f-^yA'rtTlTfe. 5rt5, giJiOX-y^ 

[0121] /v:/iL, *jtSI^0Jg«5t::fcV^-C{4, fBft 

a. ^J;c{fCF4 /O2 /Ar^ffiUl,, CF4 /O^ 
/ArOjUiti, -?-il-ftLM;t{f 3 0/2 0/2O0m 
1/m i nSS-CJ>-S. WN'|*ic7)£E:'j{i. M;c{i'9 

0 0 W, TII5«flicOlSjia«:*J{±, Ci«;t{f 2 0 0 WgK 



[0122] i a ^j::mi&mm5iizxtn£. mi 
mmmmix-'i^i^htimkmnz. &T(r>^mmh 

[0 123] (1) Mmm<7)3ivi-yy/fx^:CFi / 
O2 /Arfct^itlCiO. CDE^fflV^/Si^^G 

F4 /KrUxt-tzMCF^ /O2 

[0 124] (2).±IB(1) ^JaSl^^S-Miffi^ 

[01251 (3).f^J!iai*OX-y^y^;ifX^CF4 / 
O2 /ArtL;t::ti=J;0. CDES:fflv>/^%^^C 
F4 /Ar;<^X^/::l4CF4 /Oz ;!irx2rffll^/i^t 

^hZtti^X'%h. Z<7)fz>:h>. 1 a~l 1 c|*I 

^ziinmm:t^iimmtfz\iryy\2tm 

[0 126] (4).f*5aa(^c7)X-yf-yi/;yx^CF4 / 
O2 /ArbLfzZtiZX*). CDE^fflV^iit^^^C 
F4 /Ar;i/';^^/i{4CF4 /Oj ^'X^m^^t^m-^iZ 
ItKX. mmt ( S i CJl/v-U nyg^klS) 

(CF, /O2 ^'Xfflffl) c;)i^-^c7)|«ji.6 5teiDSil?Jt 

( s i cji/x y 3 yg^iiii )imzt mmt ^ 

[0 127] (5). ±12(2) ttzim) (;J:0, CDES: 
ffllr^f^Ji^-^C F4 /Ar;i!/X^CF4 /Oj ;<f>?.?rffl 
(r-t-^^r^^lCjt^T. «mi 1 a~l 1 c<0^i'7 h 
Mfciyfi^Un yg-fCli (dfA'-y7lf6iByS6-«H;--f H-^ 

[0128] (6) .±ia(5) J: 0 , «i^?L 1 1 a~ 1 1 
cff)-^i^yV&i:CDEcr)7).Tmmi^o^^C 
Fj /Ar;<yxi:'Li4CF4 /Oj :^ Xim\<^fz^l.Z 

)t^xmLthzbmmb^j:i.. zcofzib. mmii 
1 a-1 1 cmm<r>-mnm^f^±^'t&ztt^x'^ 

ICOT. rnmil 1 a~l 1 cJgB!t<r):ty><0#|§&/h$ 

[0129] (7).±ia(5) izi *) . i^vaymim 

co^x-^mm^ffdm^'^c f^ /a r i^'xtfzuc f 
4 /02 xf;^s:fflt^7ti®^tJt^T®«-ri.it*-Trtg 
fc^s. z<7)tiif>. mmii 1 a~i 1 cmzm&^ti 

ifX^h<nX\ DRAM^O#gil3^5J;t^^iiHtt^|Bl± 
^^hZt1Mmh^j:h, 

[0130] (UMiOJ^Sie) *ldfiO}^SI6tC*JV>T 

14. mmmmmixwmLtzw^i i a~i i c 
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1 T'fflV^;^^ia 1 ~ia 1 2 ^-fflV^I. . 

[0131] *|ISfe<7)J^®6tCt3>,^TIi. SAC7'D-fe 

V ^:^^^TM:&tt<^ h' 7 >f X .y ^ y25^3!!fflf^t C D EJPI 

[0 132J^COCF4 /O2 /Ar^fflV^/i^^M^r 

ffa, ^fe. m:L"/i-y^^i-^y^^[Hxii7'oXij^ 

[0133] C F4 /O2 /A r ^fflV^fc^TS 
:^tt<^H7-<x-y^>/j!!iaf^c7)CDEJ!M(i. SAC 

«i|(7)x-/^y^a<?3^A'y/N'rt-cfTo-ctm\ CD 

E3!!iaB#[^(i, (?||;i(f2 0?!.^^-C'$>l.. 
[ 0 1 3 4 ] ^co i 0 =5r*llifti7)}gffi6 (c itT-tf , mlB 

[ 0 1 3 5 ] (1) . C F4 /O2 /A r im^^^z^mj] 

ttio H 7 ^ X -y ^ yyammizc d E^aa^ss-r ^ t {? 

iO, ISfe^iOJ^SS^O^-^ (CF4 /O2 /A r^ 
MV H 5 -f X .y ^>^'«ia!co;^<0«^ ) 

icJt^T, smi 1 a~i 1 c<Dm {^mmi 

[0 1 36] (2).CF4 /O2 /Ar^fflV^fvl^TM* 

H 7 ^ X -y-f-yyimmzc DEmmimtz t 

±0, BirieilM<OJg^5iO«^ (CF, /O2 /Ar^ 

fflv^:^ ^S:frttc?) H 7 >f X .y ^y^^iiaaio^io*^ ) 

fcJt'^T. «g!?Ll 1 a~l 1 ciOligPc7)«^S<)!^tt 
(7'f 7:?^AI5lfI$) 5r:^i|i(9 8%) t|nl±$-^^ 

[ 01 3 7 1 (3) . C F4 /O2 /A r S•fflV^/o^S:^r 

ttc7)K7-fx-y^y^'{!!Ht'{d, B?fBIISfe«J^ffi5TiSi 
BBUcJ;9tiS i CJico|^*ajK^|6J±§ii:-l.^fc*^'X' 

^h<r>x\ fMia^cDEMa«^tiT7J»-^(wjt^ 

[0138] 

®ttfflv^;ti?-fb)iH7^x>yf-yiJ^^B{4m^x^^' h 

xny1&Mf^2mk^^R I E^®UNITY-II- 8 5 D I 
(Dual lEM : Ion EnergY Modulation ) X'hh. ft^W 
I E b 2WimMM^ I E(r)ryX'?ny:< 



R I Em.X'\im.X'ryX'7i:mthtzi^\,ZRF^ 
1^-)]i:im^^i>t. |Hliefic>f5j-yx;^;|.df-tiajD 

[0140] --H. ^^\m.'m^^tz2wmMR i e 

$|g-C-{4±g?€ffitC27. 1 2Mh z . Tg|5€lil-{48 0 
OkHz<^RF^^jD L'TyX-?<r)^t A :t>'X:^;W 

^-mm^mj.z'^o^>iX'mmi^ryx-7 ( 5 

P a T' 1 0 1 1 ^ ) , $ 4> t=(S^ ^ yx^-;l.:3r' 

-co/;:i6yp<->>'co^j'-^v^x.yf-yi/i&J«rfigt^l). i 

tz. mmmr)tdh\,z^-^y><^(rimm^\:.\.xm3m, 

(t'i>ix, y^9 ^ yx(r>mi^tm:m.m^%<r> 
mm%im^>i-^£->x\^h. 
[0141] mz. ^mfmz-o\^xmmh. 
wmm.zii\^xmmm^m?^ \.tz. (i) . s ^ y^ 
<r>pm'^v^y (10 0) m^B. (2). H-7°h.-K';>-y 
(2).>-';3yM'(tlico¥ffl^5-. 

(4).x.yf-y^lilfiSJB*^fi^5- (l2l4 (a) . 

(b) ) ics^t") , 

[0142] mmmm^^coyn-m^m 1 5 t^s^ 
•f. >s:fc. 01 scoAPjaafi. mis^Mojg.^tijeBfl 

t^SACfcj:|,«iifLJgBgf^t^J|ia!^Si«c-rS. * 
t:. SACX-y^y^^. CDE, T'ys^y^^cO^IS^ft 

*0i6ts^-r. 

[0143] x-yf-y^i^-hfc J;^^'Bi^|^i^H4c7)l[tii 

i^'j3yS'fi:Mc7)x.y^y^as (jii 

TENCOR INSTURMENTSttSUV-lO 
SOSrfiMBL (iSt*ll 7^, g^h^ 1 Ommc7)iiS) , 

fflrt%Ht(±, [±%] = [ { (ERmizm) 

- ( ERcOft/jNffi) } / ( 2 X ( ER<OTl^ffi) ] X 1 

[0 144] 7^7:?-fAi!|g{±LE0aM'^xy\-r 
Srffll<« 1 7^,TlTo;^^, ^'f 7:5''f 
ai^xyNOlHia^rO (jus) . 3!!ia'>x>'\cr)|HlfI^r 

(;us) CTJI^. 7>f7^''f^|lia$[%]= (r/rO 

) xiootb;^c« 7^7;J'-fAai^iSf{c{i.^xyN^ 

[0 14 5] XPS/LE I S/AFM^*flHi{4<Ji:eD 

m*)X'hh. 

[0146] ( a ) Xm^m^^^m (X-ray Photo-el 
ectron Spectroscopy :XPS) 
*?5fil|t14S?»KRATOSS3XSAM8 0 0 (XH 
m-.MgKa) fciUfULVAC- PH I^ESCAl 
600C (III: ALKa, ^/^'DM) ^-^X 
^;l^4f-9 9 e V#JSt^|) S i 2 P (Si, S i O 
X ) *Jj:t/28 3eVftifi<0C 1 s (S iC, C- O 

IP) toe-^'Sri^t, ^^i-frnxm^Fm^m 
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(atomic%) t LX^S ifpcommtiSl^t:. 
[0 147] (b) fiar>fjj-ytSSLffi (Low Energy Ion 

Scattering Spectroscopy : LE I S ) 
LE I SZU. fix^^/t-^- ( 1 5 k e V ) <7)Wt 
m-^ty (He* , Ne* SrlSmffitCAIt L 1 8 

(1) .TtmcomM. (2) . its, (3) .mmmm<7)nmf}^ 

%i^tLh . -CtiAlt^ *y t LT H e + ( 2 k e 

V) tm^\ ^<7)mM&<7)7jttmm^i}^ii>i-^r^ 

[0148] ( c ) m'f-miimWM (Atomic Force Mic 
rcscope : AFM) 

T'JiPark Scientific Instruments SSFM- BD2 Sr 
fflV\ AFMMSraffiJfi^<?)T%tf (Root Mean Squar 

e: RMS) i,zms.it-t?>;ifm9mizxtmmm^ 

[0149] <J:tC. fMM ( AP ) cOX^eiWlIol^T 
[0 15 0] APcoro-bXJ^T'/TSrHl 7li^L, 

-e^^aa^fi^Sriai 8fc^^f« APji, tscrfa-v- 

l|*S3SV^CF4 /ArrP-bX (AP-lfc-t-S) fcJtt^ 
C D E t III ^m^Mt^Kmi)^±T$>^C F4 /O 

2 (AP-2) cr>2^n-^mmifz. APcrtim 

iMitm. -y^yrmmzm-i-x y^^^fHTmmmt: 

[0151] mz. XPS/LE I S/AFM:«-$f(Ci: 

m^iz-?^^xm,m-t^. ap-c-co^^s ( s i cjd 
cm^m^^^mizmB-ritzMzxps/LE i s 

mmifzmz, m^mzo. 5%HFac?f (2:a-) , i$ 

( 1 0#) &ff-^y::>>xyN^ffl(,^yi (01 

Bg) . #38ratCtj^^TSACX-yf-y^^-C{i6 4MDR 
AM<7):^^y^•i^^ffi^7)«lgSlJ^)r[:g•pcOJj■w^'-X'y 

i-yyim {21m x-'fr-^x^^i. 

[0152] AP</)^mmim.itd:m 'ox-hi, 

t-r. AP<r)^mmimii:mmizm'ti-kif>{z 

xpsizxim^trn-^fz. SACx./^y^f*joi 

X/AP^'^-yfzl^crtS 1 C. S i Ox (Om^Fm^^S^ 
m (atomic? ) ?-01 9l,Z7jkt. APCD^m^iii^U 

3 yM-fbMi^Si^grj^iig. 8 n mt Itl , 

[0 15 3] SACXyf-y^^T-Ji, Si - Ci^^ 



3atmic%j^Sti, KIl^S i- Cig*< 
1?tt,LTV^S.Ifc*«i?*»l.. tfc. S i 2p<:Ot-:73S 
S*»/?.*ft^^Ji ( S i Ox «i^) <7)J?$m5jO. 9 n 

mX'S).?.. SACX7^y/f^(CAPj!!iaf-ff-:>fcit^ 

t - ^ am'J'^ L . i^*^mt:'v ^hzb ts^ht^h . # a 
p<^s i - ci^*3fs*»^>sjii!ifc (Si- c(7mm^ 

/Sij N4 <?5x.yf-y^^) AP- 
1 : 0.0 7 2. AP- 2 :0.O98t^l>, nW.<r>XP 
Sm^ii^ CHEXUmWicm. 07 3 b^j:h. CDE 
fc JtiS-fS t A P- 2 <^SS?ltJiS< . ^ft$W5rrnHr 
XX'h^b\-^z.h. 

[0154] Mz. A pt^mmm^^zwstBm^ 

LE I Stii.XfAFm\,Zi. OfFff Lit. semSACx 
yi-y-ZtkAP^Sii N4 ^»BiJ*lft8.8nm<7)lBfia 
t'^aS t it t (OX'h I. . L E I S S i COffcSSL^c^ 
A»f^JS^i!c»tt^ll 2 0 tc^-r , 

[ 0 1 5 5 ] AP- 1 X'itmn^mmi'h^ < . m 

fficoiSattJix yi-y^^'^b nm^j:r^fly r xmz 
^->Tv^^, -1]. AP- 2-C'{4';7ri^yx (*j!ia 
'>x^N) ^zMmbfzxmmmm^.it&mimiK 

^m<^j:tzbti>(>immizm^(7ysuM:mi!'mEL 

[01 56] AFM^p<-v&|121 (a) . 

(b) (CS^t. AFM-^;^-v^S:^Bft§(0¥%M (R 
MS) (Cifcffl'ftLfeSm$-02 2{CS^-r, :L'yi-ynz 
Ji '0mmm^WJyrUyX(7)^3i§ (0.6 nmRM 
S)t^S. AP- KOJUOT'liJl 3 nmRM Steffi 
a$lifg:^-rS*s. AP- 2r'li*«>0.7nmRMSi:{J 

[0 157] LE I S/'AFM(0^m*>/i>APm<0^ffi 

APTiO|^*RJSE<7)5tVHzJ:|,fciOt#;t^>ih.4. AP 
- 1 XliXJ-^ -y rJ' U y ^'t J: 0 RlG*>'jltfiO-C^W«ig 

nKmiif^mzmtstzibmrB&immim-m^ hm 

■:kL^j:\>\ mL^mttlt:iblzAPe07^i:1if-yt:Mm 

[0158] mz. A P ^mzXi.:f:<-i^cr,mmm 
BM-tl. XP SizX'O APizJ:')Xm^^ii:h^mt: 
mmifz. APmS-Sis N4 ^i[BlJn4: 22. 4 n 
mn-yfc^COS i 2 P , C 1 s X^'^ hJUipt^m'f^ 
^'S^m (atomicSi ) i^i^fz (1123) . 
[ 0 1 5 9 ] AP- 1 T'tiS i - cm. OatonicJ! , S 
i Ox m. 8atoiic% , i S i Ox J«i[) ij^. 5 

nmtm<. APlZXmX^ilhy^-=Jli±^^\ 
ZmzMLAP- 2ft4S i- cm. 5atomic;^ , S i 
Ox *i-Oatomic% . ^ShO. 0 1 nmt^V^Clt** 

i^APX'cor^-i^liA^^W 

[ 0 1 6 0 ] <J:{C. A PT^m^^^^ LETS 
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/AFMi2j:ofPiiu>:. m^mm24iz^t, A 
p- iTiiTJtinmo' x-mnsmniz^K. $^>i=a 

AP- 2c0ii^. 'J^rW^^CtlpI^^tJcSLaiKOASt 

mmmmm^tiMm(r>mmt±mziii>, tip 

lOiei^mz. AFM>f^-i/$rll2 5 (a) , 
( b ) iZ^KT, ai^x ij rtiO. 5 mD-C'J>l. , A P- 

7Uy::(.l,Zjt^:k (RMS : 0. 2 6^0.9 8nm) . 

[0162] ia±i^S*>^>#AP-cm$*i&r^- 

^'3!)«tc:5:^^», AP- 2X'immmiz^«m (~o. 

0 1 nm) i)i^t6AK ^^14. a®aSc7)raffi{4<Jt 

^^:'ilv^<7)^::^^L, ap- ix'tmmimm^tLmm 

J4rt^l^7 r^^^t;:^: 0 . 0. 5 n mS]g<^^JB**4 1 

I.. 

[0163] APtfcttsfiii^-f ^yx;t>;i'^ 

-toV^tUiBJtl.. AP- lt'{4TS15RFn-v-*S:^ 

I^S:^foTC^SOT'^!)$*^^^*>S^f?it ( S i - C 
/Si3 N, ){4ffiT1-S. ClixtML. AP- 2T{4 

APizi5\,^x^mM:< s i c trmiLmmmtim&t 
[0 164] AP- 2i,zii^^xm^itcoTmppim 

^^M- AES. XPSj:OiPttU^. ^*^ia2 6{3 
S^t. «IW0Tg|5Vpp{4'^Jr>'x:^;^:^f-fc:fflS■tl. 
fflT, 4-Ill<OlFfilli-C'{4Tll5R F^NV-Sr^^b^-tirl. ,1 1 
X'Tmppt:^it^^fz. VppcoiMJ[i( = ^^yx 

mt:ibl,ziiTmp p = 6 0 0 vrnTT^rttfilf^ST'^* 
^V^ii:*^i5*>l., AP- 2TZC0^^^mtltr^R 
FJ^y-ii 5 0 wmTT'J) 0 . ^gfj^T'tt S i - C 
*3ijSi:SmfcSr#^tTTa5RFAy-|r5 0W . 
(Ta5Vpp = 580V) iitSrAP- 2<7)mi^ 

l0 16 5}mz:^AP^n-X'y^yi'-!J^mWMi:W 

flSL^:, y^y^^M>mmtiXx/^i\:Mm<ocD 

E. AP- 2B#^fl!fffttS-02 7tC:Srf. CDEiO^ 

m) '^Th^. tt:. m'im^i^muize om'u 

[0 16 6] AP- 2im\'^t:^X'ii. 



y-(y^^J^mizS:mmS.miyntX o K{4=5:<^>^ 

*^ f!iit^i:Mii{4s i 3 N4 nmmw. 1 5. s n mx-v 

y7iyyx<^)mt^mz^j:l, AP- 2X'y^y^-^J^ 

AMI t -tJSH i: LT A P a#T'i7)iS^^ - 

[0 1 67] -e^f. AP(r>?f.X'(r>y^y^^Aimm 
Ltz, i<7)feft$r02 7{::*-r, Sia ffliH^iC 

2 2. 4 n m 7 ^ A Efl^ti 3 4 % t ^ 0 8 0 % 

m.(r)mit^j:h^£i}-->tz, m\,zmkms-\ti2. 5 n 

mi:y7rl^yx (^^aS'^xyN) i:|5l^(?)1g$:^t. 

X -y ^ y ;/f^-cco^* bntmp\t^j:->fz. ±Mmm 

0- CfcO. C<0^^Jii:7>f7:J'^i.(£T<0Mattlc-:) 
[0168]AP- 2 i7)is<c7)f|^jaat'{i7-< 7 ^ -< 

SACX.y^y^^-^AP- 2mfcCDES:jiJnL9 

^7^-f AI5Iffi$c7)CDEI^rafl!ci¥ttS:fFffiL^o Z<r> 

t^mm28\.zm-, ap- 2{4Si3 N4 mwmim. 

8.8nmi: Ljt, AP- 2^, C DEB#^2 O?** ( S i 

3 N4 J^S[BiWx*6.0nm) •C9-f7^'-fi.{i:|5imL> 
Si3 N4 <7)HiJii4{iCDEco;^^<018nni*»/i>l 5n 
m{CtS}ST# I. ^ h *«*)*»o7t , 

[0 16 9] Ja±0^«*»A.. AP^tCDES-j&ilirr 

tt3^y'?^M.^m%^^^:LttHmx'hh:itifi 

h1}-"otz. L*-L. 3S«c7)CDEc7);2*OfB!iatJt^ 

{f. AP immLtzm^<r>ijtiK ^^-i^miii*^^ 

<. Sia N4 HlJfLStffi«T#l.>:i:*%*>-5fc. ^ 

/i. CDEcoiijDSrigJgt L^v^APc7);i;itj;^f^a 

t{4A p mx-mx-thyyi-i^imL^^hztifi-si 
[0170] mz. T^u x^mnz-:>\^xmmt 
mmti . ms,^mmizx o a p<^^mmm^i 

m^Lfz. *14'<06 4Mb i t DRAMVX^ttiV^ 
T ^ -fr rJ'ffliO^^TUK^^cOx ^ f - y^cr, AP ^ m 

[0171] i«x-yf->^^jn.aT'l4h'-y hMltcOi^a 

^tg5rRS'?«i;tl.i£®*^ife'3, tf^:, SAC^-Cx>y 

1- y^>'^n'>x\'^i:i tij^Mmmttx APirmmt 

tz. AP^fti: LTAP- lfcJ:lXAP- 2$:fflV^fv:, 
WiMmS:02 9tS^-r. 

[0172] dOX yf-y/TJix-yf-y^^-^y^^'i: L 
tb. 3i-)>^yy-?X9i:LXytVVi^XV^im^^h 

P- IfcAP- 2ti)mLtzi^'^. AP- 2m\^t: 
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i3ti^mmm^^mmi^t-^t.z. ttz. ap- 2 
ffimm^i^mmmx'iic d e t m^-\tiz)i\^x a p 
{4 s i 3 N4 mmitim. s n m > a±^x'$) 

I. 

•^X^im^^tzSACru-^XbLX^ 1M4'<^6 4M 

b i t DRAM(7)h'7 vmb^wmit<m<^^^mi 

wkiimmLti, ^<fyi^^<^mjMiizii\^x. x.y 
^y'/(r>^^m^V^<r>c DEtAP+cDE {z^m.L 
tz. m%mmm&x'm^^mm(^mm ix^^y 

: 2 0 kQ) (i. CDE ( 6 0#) t\ -e^Offifilfi 
Ji. ll.eOkQ. AP (5g>) +CDE (30#) 
•C% ^CTimmi. 11.9 1 kQfc^O. t^*OCDE 

0 c D E<7)3!!rai^ras: 6 os!''*^^) 3 omz^mzmBt 

hZt . m9mX'(^^mi^y h S:0. O 5 umtPh 
0.03 u mizmit^ ; t t^X't ti „ 
10 1 74] <Xtw, Mf^4'(064Mb i t DRAMc7):^r 

XS^:j3V^•t, AP-C*<^AP- 1. Ap- 2c7)aiV^^p 
ii-rS/itf)lC:M-aSS:tT-p^c« APcO^traB^^tiSf^.^ (S 

1 3 N4 mmxm. Snm). CDEJ43 O^T'tf o 

: 20kQ) . AP- It'. ^<r>mnmtl2. A 
Okfi. AP- 2T\ ^Offifii;ffl{i:7.5 OkQi:^'9. 
AP- 2c7)^r*%t,^fit^r-pfc. ^iH4, ±ieUclFff 

i:-itL. AP- 2mmwmm$k^-^^tt:^L 

X\^h. 

[ 0 1 7 5] J^tC, ?^lS.-Ky-7-fliO|^ifPtf(COV^T 
WMi>, V'JXV^X^i:m\<^fzSACrvi-^X\,Zii 

[0 176] -e^o^^ib, APt:J:S;^u£'-KUv-lcoli 

iBm^'^-ytz. nmz\m 14(b) o^ss^^^fflv^ 

, *l^t:|-Ci4?vf5*^'0. 36-0. 50Aimi:^o-CJ>l> 
P{4AP- 2S:fflV^. BrfflSEMU (BtffiSEM : S- 

900 (it)M) ckD^^i^^y-^-Jii^^Sio 

^<Dmm:m3 0(a), ( b ) t^^-T, 
[0177] S ACX-yf-y;/f^c7),-K>; -7-B{4:i^:E@ 
l^ioTS^ri), 5^S*^/h§<'5rS{5ifl?<^rl. (0.3 
6/im (;i^a!ig:0. lOM). 14/zm) •C'*«74 5 n 
m) . t^m.AOum (5^:Ef5:0. 1 6;um~) m±t' 
{iAP : 5#^T;Kyv-l{4|^nJtgf s>i>*>\ 
3 6/imt*{i:AP : 9#?f-5T t-^xyNtfJ/t^ftjfi-C^K'J 
-=?-Ji*i^^, c:iH4APa#^)%H±<^lS$ (±21. 



8%) timmLX\t^ht^Z.(>1Xh, ttz. AP : 5 
Sf. CDE : 3 0«?ffo^^-et4"DftiSt;bW=5K 
^vSO. 3 6/zmt<7)'>XA4''i:^f=fJfi 

<7)--if;7-JiAiAP : 1 2#m**^m^!^:t{K€t 

tz^. APlCj;|,4^y7-«c0^k-h{4¥%3.8 
nm/s e c . fifeS, 

[0 178] CF4 /O2 /At-ru^txffi'm. 
mm\,z-^^^xm^h . ±m:\iAPcr>^'x^t tfc 

F4 /Ar. CF4 /O2 SrfflV^^^ru-fexSrffiit 
t*»l., %H4*«5E^t^v^ (±21.8%) , AP 

c^;2*^-C147 ^ 7 ^ ^ AJilHlfS L^Srv i 
tti^hi]^->tz. ttz. AP- 2T'^4/I^»rtArD■feXc^)/v: 

[ 0 1 7 9 ] mmm^j:APc7)mmzmfx^~ 

tcCFi /O2 7°n-bXtAr<:?)8sj!lD5rlS^?t. 7*o-bX 
^Ri-ftSrffo^. . CF4 /Oj /ArT-O-bX (A 
P- St-th) <7)^ff^H3 HlS^-To *^fr{4TIPV 
PP= 50 0V-C% i^-it=±8.1%i)mhtlX^^h. 

[0180] *ro-fex (AP- 3) os i- c 

BLtz, 

[0 181] t-r. y-(yi'-{Mzxmmi±iifi(r>m'o 

fz. SACx-y^y^{i:2 imT-5-CV^I.. Zcom^i 
m32lz^i-. ^fc. ^3 2tCfcV^TeA{45^7:?^ 

[0 182] 9>f7^>fA(4Si3 N4 m.mh.M5.7 

nmx-me 5%tx'mmi-h. mm^^mtrmiiLxh^ 
±T'7^ 7 f>f A{4ffiT tiffins , m^mmmii 

mmmbmzVyruyxi,Zj&-y^Si3 n, 
tl411.5nmm±T'U7rl/yXi:|5|#(C'5rS*\ y 

-i y94J^(mTbmz^m^mm^m^^^ . ±ao 
mm^mmmmzi hy>{y^^ A^Tcoigsji: a p 

nmyy^-'Ji.zlhhcnt^thfih. APcoMzi. 
l.7^7^'^i.fF«4ll3 2Oi3t'5r0. APi#<o 
^^-vliAP- 2i:|3ieSi:«£§tll.. 
[0183] mz. A PikiZC D E Srj&jDL. -e^S 
fia?tt?r7^7^>f AtiOfHffiL^. AP(4Si3 N 

.4 'mmw. : 5. 7 n mxiT-^f.:. zm^ms s c 

S^-r, CDEC0B#[li:S{3^^7^^A{4|l|fIL (fi 
A) . 2 0#T'9 8%itT-'|IIfa-ri., fimiiifliAP 
m-C'J 7 r ^yxV'<;l^tt'IeiatTV^*(0'CC DE 

[0 184] t^^, AP- 3 (S is N4 ^»HiJil*6 
n m ) (50f^{CC D E o TtJ®^ i: C D EiO;^K^i©^i: 

(7)mim^im3 4izm: ap- 3>mmzcDE$: 

met I ZtTy^yiS'^ A0ffi$*i9 0 
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Sis N4 mhM.Tm^^y-fy^-(J^mi%mt:^htih 

{o\s5\mz. xps/LE I si,zxm>m^\i 

iJ^cOiiO-C'l)!.. AP- 3tcJ:|.Si - CiOKtittSrS 
A«(ciFii-tl./>:*lcXPS/LE I Sfci^fHiSrff 
SACX-y^y;/f^. AP- 3^ffo;^^B#c7)S i 

- C, Si Ox i7)atoiiiic% , ^^-^''Jl If $(7)^112:11 
35tS^-r. AP{±Si3 N4 jtmHlJi^*:8.8nm■C' 
^T-?;'^:. Si- cm$mm>(^mm.^S)hhtfi.i 

6 2i:^0. C:n*TcOAPt=it^^SiR5:1^«MT*«) 

[0 186] tfiKV- 3i:CDEi:cOS i- C«<7)^ 
*!m4S:ll3 6t=5^^. C:<7)ig**»/bt,AP- 3c?)Sj? 

Jt (S i- C/S i3 N4 ) <7):^*>', CDEcO:!-^.};'? 

P- SfiftTJiS i- cmi%^izmiX'^^j:\ym^ 

[0187] mz. mm<DmmMiwmthtzit>{zv. 

E I St^iSfpffiSrff^^. ISmSACx-y^ym 
mtiiy^AP- 3S:ff^7tt<?)S:ffli<^f^, :ftJK^)l?X'^ 
C'V>V(Dm^^m31 {a.) , (b) i3j:yil3 8tS^ 
^. ^Jd. H3 7 {a.)\i^^m^:u\(r>LE I Sfe^ 
•CJ)0. (b) {ix.yf-y^'^tAP- 3«ra^ff 
-j^i'^XAiOLE I Sf^St'$>l)« 03 8{i:AP 

- 2i:AP- 3tcOJt«52:^L/ii,cOT-J>So 

[0 188] SACX-yf-y^^Ef^tOX'^^'h/mAI* 

P- 3f^cOX^:? h;WcioV^T{i:<l 0 OiO^A-^t^'J 

WiSlliOCF, /O2 To-bXlCfeV^TJiSiMStC 

AP- 3t14ArCJ:|>;^A-.y^'"jy^'S!iS*> 

I.. 

[0 1 89] XPStf0^m**^AP- 3{±AP- 2i:Jt 
^aStl?=5rAPT-$)S.rt*it)*^-3^>:. L*»u, LE.i 
Sc7)^||*>ii>T'{4iSH^Btt{wOV^TJ4AP- 2i>9tAP 

- 3<?D:^3S>«aitTj3'5 (03 8) . Z.tl\tm&LfzKr 

^7)xy^'•y U V^-^mzk h hcoX'hl « L-^ci^-) T , 
AP- 3t:i:*)iSir^'-'J(0lk!mtt&iziiAr<r)X 

[0 190] AP- nzti^^xmsutcoT^ypp^^ 
mBmLtzm^m3 9iz^-t, zffi^hvppff) 

iijD (=^^yx^.;i^df-^tijD) (iff^^gimfiffiT 
. li3ai?il:Sr#^/^fttc{4TgPV p p = 6 0 0 vm 
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ifihp-^. AP- 3T'J4. ts£*<^CDEtcJ:|,matc 
Jt^. 9fS<7)Si- CJil^*aLS«-Jtt>. 2mXJi<0S 
is N4 

[0192] tVn'-^ Mzmm ttz'm(r)C DEkzX 
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■vi-y'/Ltzm'^b^x/si-mimLfzm-^txii. 
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yi5^fc«tTiST-ts (AP- 2<oj»^, mm. 
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av^*»ib5^lgTO:?'^->^lC0Ji$S-«SL3t. SAC 
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riJiBjt/S3!i*. i*iCll^$ill..tc^T{i5:<. 6 00 
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[02001 tUi<0|ftBBT{4±fc LT*?|HMt i -^T 
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}fi\±^-tizti}iT^i,cox\ mummtzitxD^m 

[ 0 2 0 4 ] (3) . ma) izx*). mmmmcom^m 
(omtLii: c D E (D^fi-xim^^n o ^^izit^x 
tizbm^t^j:i, z(7)fzi!b. mmumzm^^ti 
mi^^tmmmtmm-ir^^mm^ z t 

mm: ^±.^^h z b t^mt^j:^ . 
[0205] u).:^mmzxtnt. mmimfs.mzm 



>{ji-;^y'^>mimtmmiMt. im^msm 
mzm^ K 5 ^ X .y ^y^^mm^rmtxnk ^w-ri. 

Zt^zX'O. m^mcr>/zib<7)Yy^J^yi-yf^mmizX 

*)mmii<7)m^^^i^rzmm^:imth z t *%sgt ^ 

[0 206] (5).:^mizxm. mmimmkizm 

'^:L'yi'ymmimtm9miMt. mMmmim 
mizmm h 5^ x 'yi-yi^9mim-xmti^i> 
zbtzx^. mm.(7)S^(r>m,mwt {y^y^^j^ 
mm) i\^±^M?>zbi)^mt^j:h. 
[0207] (6) .*^BBi: . mmimmmizm 

y 'y^tmt:^tsJi'yi'y^^:^xm\^i::mijmYy 

-ix.-yi-ymmmtimmTmb. mmimmxm. 
zbizx*). sicm<r)m£mmi\^±i-±hzbi}'T 

^l(7)X\ ^mMt:CDE>m(^^XitTO^'^^ZitK 

X. cDE(Dmmm^^mm-thzbti^mb^j:h. 
[0208] a).^wmxtni. msaaiSfcox -yi-y 
^^xi:my-ywmmrmmbt^zbi,zj:'o. c 
DEm^'^tz^^my yi\:jmt5it/T)\^^y:^'xi 
m^^fzm^izitKx . mzsicm<Dmimsim±^ 

^&Zbmmb^j:h. 

[02 09] (8). ±16(7) tiO. ^^iSaiSfS^^Siffi^ 

^tlZbmmb^j:6, 

[0210] (9).*^Bfltcj;tL(f , ^mmmcox-yi-y 

^:^'Xi]Sy-y^tmi3XUmmbLfzZbi,zi:*). C 

DE»fflV^:t*^07 ymmniit/rfidy^x^ 

m^^fzm^izit^x . ^mm. mzs i cMcom^ 
imm^^'^tizbm'^i. z<r)tz^. mMi^z 
mm^wkb mmmt mmm^mth zbm 

[02 11] (10). :^^mizXtllf. tkm^COXyf- 

yy^x^my yimmaxtmmb ttzzbizxy). 

CDEim^^fzm^'^my-yi\:Mm}5XV'7fV^y:^'X 

i:m\^fzm^i,zitKx . mmt ( s i cs/s/uays 

im) m^^'tlZbii^mb^j:^. 
[02 12] (11). ±ie(8) tfziUmzXV. CDE 
Srffll,^/c^^^07 "yit^iii:r/r)\^:ty:/!fXi:m\^ 

tzm^izitKx. mmii(^-tmi<yhmt5xmmm 

mcommmixm^imti z b mmb^j:i . 

[0213] (12). ±ie(ii)(;J: 0, mmiico^=^y 
hSS: C DE(7)^Ximmi:'i70^lzit'<-Ximth 

zbmti^b^j:h> zff)tzif>. mmmmmco-Wim 

^:\^±.^-^i,zbti^x'^i><ox\ mmMm<7)fzib(7)^ 
mA^^<thzbti^x'^h, Ltzif->x. m=F^?m^ 
<nwmti:mtft z b ifix'^ h cox\ m'Fm^^i^ 

±^-±lZb^}^^b^j:i>. 

[0214] (13) . ±ie(ii)tc i 0 , mmmm<r>m 
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[02151 (14) . ^W^\,Zi.tV,i. 07 -/-ft^tJ i 

\iz&,Kx.mm.<r>^mkm.\.zi: ^^mzy;<-'j 
[02 16] (15). immziitai. m-zmmm. 

CDE«®Sr!fre:ttJ:0. ny-;^tmki5iixm^ 

[0217] (16) . ^^mizxixii. 07 •■/■immm 
imm:^'x &fflv ^fzm^(^ h 7 ^ x .y ^yym.mz 

CDEj?iaS:Sit^ttJ:0> liSM^rttH^^x./^ 
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h<r)X\ 'imm:CDEm<^^X''tio^^Zit'<X. 
C D E cry^mf^^mmh i t , 
[02 18] (17). i^W^\,Zi.mi. f*3?Ml^c^x.yf- 

yi^^x^nyy^k^. mmtsxr/TfU^yafxti 
fzztizx*). cDE^mtzm^'^my 'yitmai: 
vriv^y:f}x tfz\,my-v wl^h i. xmm^'x 
\^fz^\,z)tKx . mzs i cm<mmjs.i\^±.^^ 

[0219] (18) . ±15(17) {,zx 0 . mmmi^'m 

[0220] (19) . *l|BJt i^l-tf . ^JI^I^KOX -y f- 

yi^^x^y "/Wm. mmt5Xt/T)\^dyifxb I 

fzZtizJ:^. CDEt:m>'^fzm^my y'{\:MMi5X 

xfr)v^yiix ^ fzkm y v -fbMSfc J; imm^fx ^ffl 

[ 0 2 2 1 1 (20). *f|BBt intf. ^m^tDJL-yi- 

yifiSximy yfk^. WM^iiifT)V-:tyijxt I 
tzztizx^. cDEim^fz^^my "Mmi^m 
if:r)v^yiix tfz\my 7 -fii^fc i x/fmax Srffl 

i^^J^-^tcifc^T. ( S 1 CJi/v'jayM^ 
li) ?::*;«i(:rJil±$-ttl.it*%«gt^rl.. 
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[ 0 2 2 3 ] (22) . ±lfi(21) t J: D , SfgffLO-tax7 



hiSr C D ECO W^MSSrff ^ 7 -y fl^^fc 

tiztf}^x'^i>. Lfzij^-yx. mf^m^mmit^: 

[0224] (23) . ±i£(21)lC J; 0 . gHlMfflcO^ 

. mm\timi:CDE(r)^xik!mi'ijo^'^my -yit 
miixx/w^:^x^m\^fz^^izit<ximtizt 

^^mt^j:^. z<r>fzib. mmiHzm^-^ixhmm 

ff)x. ^mmmmwymt ^mix^mmm 

[022 5] (24). *^BcJ:iitf, E7>y'ft^, K 

miii~x/r)vzfy:^x ^tzmn^<^ h 7 x -y 

^^«ia^lCCDE«M^SfitCttCJ:0, H7«y-fb^ 

-y^yi/j!!iacr);^^io^^(;jt^-c, WM.cr>&mm 

[0226] (25). i^WniiZi.il\i. 07 <y-ft^. 1! 

^fcckr/T;i/:ry;*'^ h'5 >f X -y 

i?^5!iaf*{CC D E^aaSrJSt-^ t J; 0 . 07 •y-fb^ 
S!Si3J:tXT;l^d'yx^;?.l:fflv^7tM*ttc7)H7-fx 

^w&{y^y9^j^mm) t:H±.^^hziimm. 

[0227] (26). ipi%mzi.tl\i. 07 -y-fb^. K 
Sfc itXryl'd'y;^;^ S:fflv^:ta*^tt<0 H 7 x -y -^-y 

^jaaf^tcc D EMa^ife-r^ t j; o . k 

7'fx-yf-y^''tJ; 0 S i Cl(0|^ia$j^€r|Si±$-ti:S 

I.. . 

[0 2 28] (27). :^Wmi.tl\i. ^)VyTy-iy^ 
y^y MStfMiaxgt&lBl-^^yyN'l^tfcV^-C 
i^WtctfdMfcfci:*). -b;l'77>fy3y^'^'Ig*» 

^.mjaaig(c^ff-ti.isfc, f-^yA'(*i«o«^cog 
«iai^BoJifiifci:y:^*S«cof-A'yA'^<7)^ 

[0229] (28). im%Zi.ix\i.. fMLaiSW^L 
TTSl5mii<?)t:-:5' h •? t-^ttES: 6 0 0 VjJITfc t 
?tv: t {I J: 0 , ^ 1 iO^lgt ^tt^feMUl t (OSm^ 
Ttfl.^h^<. f^^!iatJ:or;*:#^^^-S/' 

[01] ^wm-'m.mmhh^^mmm. 
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[m3]miizm< ^mmm^mm<^mxm'piz 

im5]mnzu< mimmm^^m(Dmxm^iz 

me ] mnzm<mtm»mm^m(omjM'piz 

[07 ] mi izm<^mMm^m(Dm^m^iz 
mh^mwmx'hi. 

[08 ] 0 1 izm<^mmmmm(r>wmim'^iz 
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[ 0 9 ] 0 Hcigg < ^mmmmmmm.(7)mm.m^iz 
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izanmmmmx'hi,. 

[011] mnzm<^i>^mm^m(r)wmM^ 
i,zm^mmmmT^h. 

[ 0 1 2 ] 0 1 izm<^mmmm^<7)mxm'^ 
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x-y^y^^^afc $-Jtl5EL^iJiBg0TJ>S. 
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[01 6]:^mmmizmi:c-yi-ym<om: 
^f^FWM-t^fzubcommmx'hh. 

y^^ty^-MX't)^. 

[018] :^mm>fSimmcr>tiisbcom3mf\rm 

IIS:*-r^^770Tj)-g., 

[02 0] :^mmmmmm(^fziib<oLE i soais 
[02 11(a) ax:/ ( b ) {i*^Bj(7)fB!iafftt«o 

itfttO A F M >f ^ - v'^COlKBJia-cai I, . 
[02 2] *l6BJO^j!rafP«<0^i6iOAFM«aj^ 
mS:^^f^570t'J>l.. 

[02 31 :^m<^kmmiScr>fziib<DXPS<Dm^ 

^^^•t^yymxh^h. 

[02 4 ] *l6Bg(7)f^j5!iafpfl]j(7)^fti7)LE I sioai^ 
ife*Sr^^-rJ?'7 70T'J>l., 

[02 51 ( a ) aXX/ ( b ) {i*l|HBO^*PIS«W 

[02 6 1 ^m^mmizmm^it ( s i c/^ 



u 3 ygfb^ ) <7)T^mm^miiismmmmmt 
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mm'MM^^-fi^yymx'h 
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m<^m&m^im-i^yymx:hh. 
[02 9 ] ^^mm.!im!ii^m:mi^ yymxh 
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-ii03 0 ] ( a ) ( b ) li:^mm}miZX h 

'?~mm^wmmi:^-tf^yymrcf> h . 
[03 1] i^w^(r)wmm&<ntz^(ms^m^^^WL 

[03 2 J ifWmWmmm<r>fz^(nyA y^A2M 

m^mm^m:^'t^^yymx:h^. 

''mcm^^^^^-t^^yymxhh. 

[034] *^Hj<7)f^jaa|f(ico^ci6<?) y-f y^^J^m 

9.m(^m^m:i:7Frtii^yymx'S>t, 
70-ej)i.. 

[03 6 ] *^BB^Ii«UlteJ:SS!»ilfc ( S i C/i^O 
[03 7 ] *l«B3cO»af*cOLE I SM^^S^-rUiBJ 

0t'j>-5-c (a) \tmm^^^<n\.E I s^m?oiJiBB 
0, ( b ) Jix >y ^y^f*tc*||Hj<7)ays[iaS:fiofv:'> 
. XMCOLE I SMmc7)iiHg0-CS)S. 

[03 8 ] *^H3O2-P<0m3!lS<0LE I S1^%^m. 

■tiyyymx'hh. 

[03 9 ] :^mmmizmi>mm, ( s i c/s^ 
[04 0 ] :^m<7)m!mwmskiimthfz>^(r>m 

[04 1 ] *5|aBi0^jiM!#ttM«SriJiHB1-|.3ti6<OSi 
[04 2 ] *f&BJcOf^Mc*3(ti.#tt5feMLJit:J:l.x 
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